flexed and extended without the bird restoring it to the initial position. This he rightly correlated with the de-sensitization of the wing resulting from cervical posterior root section. His experiments showed that the afferent impulses determining the tone and posture of the wing did not arise in the wings at all, nor reach the cord by cervical or upper thoracic posterior roots. There was, therefore, no escape from the conclusion that the condition of the wing produced by Hunter's experimental procedures was not a clean picture of cervical root section, but was complicated by some associated lesion of the nervous system. What this might be it was impossible to determine in the absence of published anatomical control observations, but a concomitant ventral root damage provided a probable explanation.
Hunter's experiments on birds must therefore be regarded as not throwing any light upon the questions at issue. Elsewhere, in the review now criticized by Professor Elliot Smith, he had given what he still regarded as adequate reasons for concluding that the parallel series of experiments on goats, designed and claimed to demonstrate the separate existence of a " contractile " component of muscle tone, had been equally unsuccessful.
In short, it was clear that his account of Hunter's experiments on fowls did not differ from the original descriptions, and that it was in the totally different matter of assessing and interpreting them that he had ventured to hold a contrary opinion to that expressed by Hunter. M r. GEOFFREY JEFFERSON (Manenester). I was in the United States of America when the first wave of enthusiasm for the new method of treatment of spastic paralysis began to spread. I had an opportunity of seeing two cases which were operated upon over there, and was rather disappointed, as were all concerned, with the result. I was disappointed because the reports which had come, some at first hand, from the Australian clinics lhad led everybody to expect a most dramatic change.
It is perhaps natural to deduce that technical errors in the operation, as performed by others, was the cause of the relative ill-success attending their efforts.
[t is possible that incomplete operations were indeed clone in some of the early cases, but looking back on it all, one must now confess that greater proficiency has not, in my own hands at least, materially altered the results. In fact, the last case that I operated upon was more completely unchanged than any of the previous ones.
We can well understand and sympathize with the enthusiasm which greeted this new mnethod of treatment, especially in so far as it was likely to affect spastic arms, for these have always been the bugbear of neurologist and surgeon alike. The spastic leg, of Little's disease for example, is not so serious a problem; very effective operative measures have long been in use for the lower limbs (neurotomies complete and partial, tendon lengthenings and the like). The arm is a different matter, and here I have found that we still had to face the old enemy-lack of sufficient higher control, both in quantity and in volume, rendering most operative measures futile. On this rock it seems to me that the operation of ranmisectomy was likely to split in any case.
We had been led to believe, against our better judgment, that the chief disability in these caseswas not so greatly loss of pyramidal control as tlle overmastering of this control by secondary muscle hypertonus; that if this tonus were removed a relatively useful motor function would reveal itself. Such, unfortunately, has not been my experience, and I have been able to detect so little functional improvement in my own operated cases that I doubt if I shall undertake the operation again. I concentrated my attention chiefly upon arms, but I have the impression that it is mainly in the case of operations on legs that the greatest success has been reported. There has certainly taken place in some of my cases a perceptible lessening of tone, perceptible not only to the patient, but also to the observer. But in the arm the patient has never been able to make material use of it. It occurs to me that the more automatic and coarser movements of the leg might very possibly have been improved considerably by a diminution in tonus, small though it be.
I have operated on six cases, five cervical ramisectomies and one lumbar. All except one were performed on persons under the age of 20 years. The exception was a hemiplegic man aged 60 whose hand was converted from the typical congealed forin with thumb adducted into the hand, to freely (passively) mobile digits and thumb. This was the first case and the results were encouraging, but unfortunately the man died of a second cerebral vascular lesion six weeks after the operation. Of the other four armi cases one was a traumatic hemiplegia, one had Little's disease, and one was a heiniplegia resulting either from a juvenile vascular lesion *or a polio-encephalitis. All of these patients were, of course, ambulant, with the arm less recovered for practical uses than the leg. Each patient declared that since the operation the warmth of the arm was increased. On the whole the affected arm is still colder than the normal, but is not so chilled as formerly, and sometimiies flushed considerably. The alteration in tenmperature was studied in one case following operation and showed a temperature on the sympathectomized side of from one to two degrees higher than its fellow for the first week. After this conditions became more normal, and in two weeks little or no difference was detectable. On the motor side, all patients, excepting one, state that there is a distinct gain of suppleness, a diminution in the subjective feeling of rigidity in the operated limb. One patient denies any change at all save the thermal improvement noted, which suggests that vascular dilatation may not be the only cause of relaxation experienced.
Objectively, it is exceedingly hard to devise tests which will demonstrate convincingly any lessening of tonus which may have been achieved, because the pyramidal control seems to be so deficient. Further, the spastic limb varies so much in the natural state, not only from day to day but from hour to hour, that honest conclusions are hard to draw. But it may be said that some loosening, some " limbering-up," followed in four of the arm cases, that in two cases a firmly closed hand was converted into one which was very easily (passively) spread and remained open in the rest position at times. In one the child's mother was aware of diminished tone by the greater ease with which she could dress the child, the arm no longer being held so rigidly against the body. I should add that these results were immediate and have in three cases persisted for over a year.
These facts are, in their very limited way, interesting, and conform closely to those obtained by other surgeons. But I cannot say that the operations have done any real good, and here I find myself in full agreement with Mr. Bankart. It may be that we have chosen the wrong cases, and I have had no experience with extrapyramidal lesions which might, theoretically, constitute a richer field. It seems safe to say in conclusion that the hemiplegic arm remains the problem that it has always been, and that ramisectomy has done little or nothing in alleviation.
Dr. BEATTIE (replying on behalf of Professor Elliot Smith)
said, in answer to Dr. Walshe's remarks, that there was no question of injury of the anterior roots in the experiments which he himself had performed. The solution of the problem seemed to him to be in the direction of understanding the fatigue processes of the muscle. He mentioned that, in the opinion of Dr. Woollard, G;arven's preparations proved nothing.
He had operated on a child, aged 7, who had never walked owing to a spastic paraplegia; clonus camne on as soon as the lower limbs were put to the ground. A left-sided lumbar ramisectom-iy was performned in April, 1925, which was immnediately followed by vasodilatation. Seven days later the child was able to put this foot to the ground and no clonus resulted. In June, 1925, the operation was done on the other side, and the child was now able to walk.
